Numerical Study on Towing Stability of LNG Bunkering Barge in Calm Water
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Abstract - In this paper, the towing stability of the LNG bunker barge is estimated. Currently, LNG bunkering barge is being
developed as an infrastructure for the bunkering of LNG (Liquefied Natural Gas), an eco-friendly energy source. Since the LNG
bunker barge are in the form of towed ship connected to the tow line, the towing stability of the LNG bunker barge is very important
for the safety of not only the LNG bunker barge but also the surrounding sailing vessels. The numerical code for towing simulation
was developed to estimate the towing stability of the LNG bunker barge at the initial design stage. The MMG(Manoeuvring
Mathematical Group) model was applied to the equations of motion and the empirical formula was applied to the maneuvering
coefficients so that they could be used in the initial design stage. To validity of the developed numerical code, it was compared with
published calculation and model test results. Towing simulations were carried out according to with and without stern skeg of the LNG
bunker barge using the developed numerical code. Through the results of the simulations, the appropriateness of the stern skeg area
designed was confirmed.
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Table 1 Principal dimensions for Yasukawa's
barge(Yasukawa et al., 2006)

2B w/o skeg
Length L(m) 1.219
Bredth B(m) 0.426
Bredth d(m) 0.0548
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Comparison of time histories for 2B without skeg
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Table 2 Particulars of LNG bunkering barge

Item Unit Design condition
LBP [m] 45.65
B [m] 124
TF [m] 25
TA [m] 25
Displacement [m?] 1052.1
Wetted surface area [m?] 656.8
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Fig. 2 Time histories for LNG bunkering barge(W/O skeg)
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Fig. 3 Time histories for LNG bunkering barge(W/ skeg)
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